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SUBJECT

Inspection for RF Leakage in the Equipment Shelter.

PURPOSE

This maintenance document provides instructions to allow site technicians to check for
Radio Frequency (RF) leaks. It also informs site electronics technicians of possible RF
leakage conditions which could exist in the equipment shelter due to loose or damaged
waveguide hardware. The authority for this maintenance is as follows: NWS, EHB-15,
Occupational Safety and Health, dated February 22, 2001; DoD, AFOSH STD 48-9,
Radio Frequency Radiation Safety Program, dated 1 Aug 97; and FAA, Order 3910.3A.,
Control of Radiation Health Hazards in FAA Workplaces, dated October 19, 1983.

For additional information concerning this document, contact the Radar Operations
Center (ROC) Hotline, Norman, OK; phone number: (800) 643-3363 or (405) 366-2980 or
by e-mail at NEXRAD.Hotline@noaa.gov. An electronic copy of this document can be
found at the following internet address:

WWww.roc.noaa.gov/ssb/sysdoc/techman/tmlinks.asp

SITES AFFECTED

This maintenance action applies to all WSR-88D Radar Data Acquisition (RDA) sites.
See ATTACHMENT 2 for a complete list of sites affected.

ESTIMATED COMPLETION DATE

This maintenance must be completed and reported no later than 60 days after receipt of
this document and appropriate test equipment.

EQUIPMENT AFFECTED

Radar Data Acquisition Group.

SPARES AFFECTED

Not applicable.
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7. MODIFICATION ACCOMPLISHED BY

NWS and FAA: Site electronics technicians will perform this maintenance. DoD: base
Bio Environmental Health personnel will perform this maintenance. One technician is
required to perform this action. It is the responsibility of the site electronics technician to
ensure completion of this maintenance.

8. MATERIAL REQUIRED

The following kit will be shipped to National Weather Service Eastern, Central and
Western region sites.

Nomenclature Part Number NSN Qty

WG EMR20 Radiation 2244/20 6625-01-492-3940 1
Meter, SERD 99

Meter kit contains the following parts

Model WG Type 8 E- 1
Field 100 kHz - 3 GHz

Probe

Model EMR-20 Radiation 1
Meter

9. SOURCE OF MATERIALS
Kits are requisitioned by the ROC Retrofit Management Team and shipped at no cost to
the site.

10. SPECIAL TOOLS AND TEST EQUIPMENT REQUIRED

SERD 99, WG EMR20 Radiation Meter NSN 6625-01-492-3940,
Part Number 2244/20, or equivalent also includes:

- Model WG Type 8 E-Field 100 kHz - 3 GHz Probe
- Model EMR-20 Radiation Meter
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TIME AND PERSONNEL REQUIRED

Work Phases Work-hours
Unpacking 0.1
Disassembly 0.0
Installation 0.0
Assembly 0.1
Operational Check 0.5
Total Work-hours 0.75
DOCUMENTS AFFECTED

a.

System Description, dated 15 May 2002

NWS: EHB 6-500, Change 1

DoD: TO 31P1-4-108-1, Change 1

FAA: TI16345.1 V1, Change 1

Navy: EM400-AA-MMM-010/WSR-88D, Change 1

Preventive Maintenance Inspection Work Cards, dated 15 May 2002
NWS: EHB 6-503-2

DoD: AF TO 31P1-4-108-6WC-8

FAA: TI16345.1 V4

Maintenance Instructions Radar Data Acquisition (RDA), dated 15 May 2002
NWS: EHB 6-510

DoD: AF TO 31P1-4-108-152

FAA: T16345.1 V7

Operations and Maintenance Instructions Transmitter System, dated 15 May 2002
NWS: EHB 6-511

DoD: AF TO 31P1-4-108-112

FAA: T16345.1 V8

VERIFICATION STATEMENT

This modification was successfully completed at the ROC.

DISPOSITION OF REMOVED AND REPLACED PARTS/MATERIALS

Not applicable.
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PROCEDURES

NWS:

National Weather Service Eastern, Central, Western Region sites, use the procedures in
ATTACHMENT 1. Southern Region, use the operating instructions that came with the
Radiation Meter sent to your site and complete step 4 through step 6 in ATTACHMENT 1.
DoD:

Contact base Bioenvironmental Health personnel to perform these tests.

FAA:

Contact the following offices to perform these tests. For Alaskan Region it is AAL-470; for
Western Pacific Region it is AWP-470; and for Southern Region it is ASO-470.

FAA DISTRIBUTION

This directive is distributed to selected offices and services within Washington
headquarters, the William J. Hughes Technical Center, the Mike Monroney Aeronautical
Center, regional Airway Facilities divisions, and Airway Facilities field offices having the
following facilities/equipment: NXRAD.

To obtain additional hard copies of this publication, contact Printing & Distribution Team,
AMI-700B, at (405) 954-3771.

CHANGES TO TABLE OF CONTENTS (FAA)

This chapter will be included in the next revision to the table of contents for Order 6345.1,
Electronic Equipment Modification Handbook - Next Generation Weather Radar
(NEXRAD).

RECOMMENDATIONS FOR CHANGES (FAA)

Forward any recommendations for changes to this directive through normal channels to
the National Airway Systems Engineering Division, AOS-200, Operational Support.
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REPORTING INSTRUCTIONS

a. NWS

Report completed maintenance on WS Form A-26, Engineering Management Reporting
System Maintenance Record, according to the instructions in Engineering Handbook
No. 4 (EHB-4), Engineering Management Reporting System (EMRS), part 2 and
Appendix G. Include the following information on the WS Form A-26:

- An Equipment Code of RDA in Block 7.

- The appropriate serial number in Block 8.

- A Mod No. of M28 in Block 17a.

See ATTACHMENT 4 for a completed sample of WS Form A-26

b. DoD

Update the AFTO Form 95 to show TCTO compliance. Report TCTO compliance in
accordance with TO 00-20-2, Table 3-10, Rule 9.

c. FAA

Enter this directive number, date, and chapter number on the appropriate FAA Form
6032-1, Airway Facilities Modification Record.

Use the Maintenance Management System (MMS) application Log Equipment
Modification (LEM) function to report the completion of this modification. Verify N is in the
REP COD field to ensure the log entry will be upward reportable to the national data base
for access by AOS. This directive should be entered into the LEM fields as follows:

(1) Order No.: 6345.1

(2) Chapter: 26

(3) Change: 29
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d. DoD and FAA

Complete ATTACHMENT 3, and return the information to the ROC by one of the four
methods below:

(1) Mail Address: Program Branch, Retrofit Management Team
WSR-88D Radar Operations Center
3200 Marshall Ave., Suite 101
Norman, Oklahoma 73072-8028

(2) Fax Number: (405) 366-6553
ATTN: Retrofit Management Team

(3) E-mail Address: NEXRAD.Logistics@noaa.gov

(4) Web Version: http://www.roc.noaa.gov/ssb/logistics/completion.asp
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ATTACHMENT 1

RADIATION LEAK DETECTION PROCEDURES
Tools Required

- Model WG Type 8 E-Field Probe
- Model EMR-20 Radiation Meter
- Step ladder, 6 foot

Initial Condition

The following procedures are written for the EMR-20 Radiation Meter. If using another type
of meter, refer to it's owner’s manual to calibrate and use the meter.

DoD and FAA sites, perform radiation leakage measurements in accordance with local
procedures. DoD sites should contact the base Bioenvironmental Health personnel to
perform this measurement. FAA Alaskan Region contact AAL-470; for Western Pacific
Region contact AWP-470; and for Southern Region contact ASO-470.

NWS Southern Region, refer to the operating instructions with the Radiation meter
previously provided to your site to operate the meter.

1. Perform the following steps to initialize the Radiation Hazard Meter:

a. Attach the WG Type 8 E-Field probe to the top of the meter. This is done by aligning the
red line on the probe to the red line on the meter.

b. Press the EMR-20 Radiation Meter ON/OFF button to turn on the meter. The meter will
go through a self-test and calibration. A beep will sound indicating this operation is
complete.

c. Press the MAX/AVRG button until MAX is visible in the display window.

d. Ensure AVRG is not visible in the display window.

If Then

AVRG is displayed Press the MAX/AVRG button until AVRG

disappears from the display window.

e. Press the mW/cm? button until mW/cm? is visible in the right side of the display window.
2. Set the meter calibration by performing the following steps:

a. Using the Meter Calibration Data card provided with the EMR-20 Radiation Meter,
determine the calibration factor for your site frequency.

A1
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ATTACHMENT 1 (Continued)

RADIATION LEAK DETECTION PROCEDURES
NOTE

While setting the new calibration factor, if no action is taken within
10 seconds, the meter display will return to the main screen. Press
the LIMIT/CAL button twice to return to the CAL screen.

b. Press the LIMIT/CAL button twice. CAL should be visible in the display window.

c. Set the calibration factor determined in step 2a by holding the SHIFT button, then
pressing the 1 or | keys to increase or decrease the numerical value for each decimal
point. Press the < or — keys to move from one decimal point to another. After entering
the new calibration factor, wait 10 seconds and the meter will return to the main screen.

3. Press the SHIFT and the ON/OFF buttons simultaneously to reset the meter. cLr will be
displayed in the window for approximately 2 seconds. Be sure to reset the meter before
taking any measurements. The meter will store the last highest reading until the meter is
physically reset.

NOTES

With the meter in MAX mode, the recorded number in the display
window will not change, unless a higher value is registered.

The meter performs a self calibration test every 6 minutes. The
test is performed when null is displayed for approximately 10

seconds. When the calibration is complete, the word nul1 will

disappear and the meter will be ready for use again.

4. With the transmitter operating and the meter within 1 inch of the items to be measured, move
the meter probe completely around the body of the Arc Detector, UD3A6 and follow the
complete waveguide path to include the flex waveguide as it exits the shelter. Pay particular
attention to all joints and the flexible waveguide. These areas are more susceptible to RF
leaks. Any measurements above 0.5 milliwatts per square centimeter indicates a loose joint
or a defective waveguide component. The condition should be corrected using normal
corrective maintenance procedures as outlined in NWS EHB 6-510, AF TO 31P1-4-108-152,
and FAA Order 6345.1 Volume 7, paragraph 6-5.53.4. Use the table below to record the
highest reading and the location of that reading.

Highest Reading Location

A2
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ATTACHMENT 1 (Continued)

RADIATION LEAK DETECTION PROCEDURES
NOTE

The RF radiation leakage check should also be checked with the
transmitter operating normally through the antenna in wide pulse
and then into the dummy load in both narrow and wide pulse.
Redundant sites should check both channels into the antenna and
dummy loads in both wide and narrow pulse. The off-line operate
(OLOP) and select program (SELP) commands will be used in the
following steps to configure the equipment to perform the RF
radiation leakage checks.

5. To configure the waveguide components and transmitter for firing into the antenna and
dummy load in both narrow and wide pulse, perform the following steps at the RDA
Applications Terminal, command and parameter lines:

a.

b.

j.

Enter STBY<Return> to place the transmitter in standby.
Enter SELP<Tab>31<Return> to select wide pulse mode.

Enter OPER<Return>. Repeat step 4 with RF transmitting to the antenna in wide
pulse.

Enter STBY<Return> to place the transmitter in standby.

Enter OLOP<Return>. Repeat step 4 with RF transmitting to the dummy load in wide
pulse. Pay particular attention to connections around the dummy load.

Enter STBY<Return> to place the transmitter in standby.
Enter SELP<Tab>21<Return> to select narrow pulse mode.

Enter OLOP<Return>. Repeat step 4 with RF transmitting to the dummy load in narrow
pulse. Pay particular attention to the connections around the dummy load.

Enter STBY<Return> to place the transmitter in standby.

Enter OPER<Return> and return the system to remote control.

Redundant sites: switch controls to the opposite channel and perform step 4 through step 5j

to check for RF leakage on those waveguide components. Upon completion of checks,
reconfigure equipment to the original channel or as locally directed.

It has been the experience of ROC personnel that the following symptoms can be caused by

RF leaks within the equipment shelter:

Wavy interference patterns on the RDA maintenance display

A3
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ATTACHMENT 1 (Continued)

RADIATION LEAK DETECTION PROCEDURES

LIN/LOG CHANNEL CLUTTER REJECTION DEGRADED alarms (RF leaks around the
waveguide switch)

Low antenna power with high transmitter power
Low transmitter power

High VSWR

Hard drive crash

lllumination of the neon fuse fault indicators in the transmitter fuse box in the center bay
of the transmitter, even though the fuses are still good

Loud background noise in the phone system when the transmitter is operating
Unsolicited wideband disconnect when the transmitter is operating

Receiver interference

If any of these conditions listed in step 7 are experienced and cannot be resolved by normal
troubleshooting procedures, RF leakage should be checked as a possible cause. In addition,
RF leakage tests shall be performed:

Annually as part of preventive maintenance.

Whenever a waveguide component is replaced (e.g., the klystron or waveguide switch is
replaced)

Whenever an RF leak is suspected

Whenever local maintenance procedures require it to be accomplished

This completes the RF leakage test.

A4
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NWS: EHB-6, Maintenance Note 28
DoD: TO 31P1-4-108-597
FAA: EEM Modification Handbook 6345.1 CHG 29, Chap 26
ATTACHMENT 3

RF LEAKAGE INSPECTION RETURN FORM

Site Name:

Site Identifier:

Total Time to Complete this Maintenance:

Technician's Name(s):

Technician’s Phone Number:

Date Completed:

Problem(s) Encountered:

Upon completion of this form, return the information to the ROC by one of the four methods
below:

1. Mailing Address: Program Branch, Retrofit Management Team
WSR-88D Radar Operations Center
3200 Marshall Ave., Suite 101
Norman, OK 73072-8028

2. FAX Number: (405) 366-6553
ATTN: Retrofit Management Team

3. E-mail Address: NEXRAD.Logistics@noaa.gov

4. Web Version: http://www.roc.noaa.gov/ssb/logistics/completion.asp
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